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REPORT OF FATAL COAL OUTBURST (BUMP) ACCIDENT
KENIIWORTH MINE
THE NORTH AMERICAN COAL CORPORATION, UTAH DIVISION
KENIIWORTH, CARBON COUNTY, UTAH

April 14, 1970

By

William Bazo
Federal Cecal Mine Inspector

E. J. Grillos
Mianing Engineer

INTRODUCTION

This report is based on an investigation made in accordance with provisions
of the Federal Coal Mine Health and Safety Act of 1969 (Public Law 91-173).

A coal outburst that occurred about 3:45 a.m., Tuesday, April 14, 1970, in a

illar block of No., 1 panel 4 east section, resulted in the death of Sam
Tigill shuttle car operator, Vigil, age 64, had 40 years' mining experience,
6

years of which were at this mine. He is survived by hig widow.

The Bureau of Mines was promptly notified of the occurrence by an official
of the company, and an investigation of the accident was started the same
day.

information for this report was obtained from statements of employees and
mine officials and from an examination of the accident area,

GENERAL INFORMATION

The Kenilworth mine, with the main portal at Castle Gate, Carbon County,
Utah, has nine openings to the surface, including an 87~foot-deep alr
ghaft. Coal is mined from the Castlegate "D" coalbed, which ranges from
9 to 16 feet in thickness. A total of 123 men, 82 underground and 41 on
the surface, 1s employed on three coal-producing shifts a day, 5 days a
week, The daily production averaged 2,100 tons of ecocal, all loaded by
continuous miners.

Mining developmert in tii: past, by Independent Coal end Coke Company, former
operator of this wine, consisted solely of driving multiple entries with
crosscuts at predctermined intervals. This development was done in the
upper part of the coalbed, leaving from 4' to 6' of bottom coal, Pillar
extraction, whole or partial was not done, This mining method was no

doubt arrived at through their experience with spontanecus fires and
excessive gas emisslons fcollowing roof falls in pillar sreas. Since
acquiring this property, present management followed the same plan of



development except that partial pillar extraction and slabbing of front

and the high aide of the pillar blocks on retreat was started., Normal
procedure was to leave only those pillar blocks intact where stoppings
between intake and returm airways had been erected, and slab two ribs

on all other pillars, including a skip along the barrier pillar between
each section., Similar mining (pillar slabbing) was done throughout 5

east entry, which had recently been sealed, without any apparent difficulty;
however, the entire area dips 11 percent in a northerly dirxection, or from
4 east to 5 east which could cause shifting of stresses in this direction,

Mining cperations were confined to slabbing of pillar blocks in 4 east
section when the bounce occurred. The maximum coal outburst occurred in
a normal siza (80' x 80') block of coal outby the face area which had not

been changed after first mining.

The immediate roof 1s firm sandstone of undetermined thickness. The
vertical cover in the area being mined was approximately 1,500 feet,
Bottom coal, about 4 to 6 feet in thickness, was left in place. A sandy
shale stratum is found immediately below the bottom coal, Vertical
cleavage planes exist throughout the coalbed requiring coal ribs to be
pinned on 8- to 10=-foot centers, throughout,

Members of the investigating committee were:!

Company Officials

James Brophy general manager
Donald Newberry general superintendent
Homeyr Hyatt gafety engineer
Walter Jones mine foreman

Reuben Bera third ehift foreman
William Bergamo section foreman

LaVar Mower pection foreman

United Mine Workers of America

Frank Stevenson president, District 22

Henry Brownfield safety coordinator, UMWA, District 27
Harold Jewkes president, Local 5861

Merlin Anderson member, mine safety committee

Faul Madrigal member, mine safety committee

The Industrial Commission of Utah, Safety Division

Frank Ularich mine inspector

United States Geological Survey
Jack Moffit deputy mining supervisor




Unfted Strtes Bureau of Mines

William Bazo Federal coal mine inspector
E, J. Grilloes mining engineer

The general management structure of Kenilworth mine econsists of general
manager, general superintendent, safety engineer, mine foreman, shift
foremen for each shift, and a section foreman for each production crew,

A safety department is maintained by the company for the overall direction
of the safety progran,

A procedure of reporting and recording all accidents that result in injuries
is followed,

The Kenllworth mine had an injury frequency rate of 21.81 and a severity
rate of 1203,08 per million hours of exposure in 1960, The last fatal
accident occurred on November 3, 1969, and was caused from a rib fall,

The last regular Federal inspection was completed March 23, 1970,
DESCRIPTION OF ACCIDENT

The production crew entered the mine at 11 p.m., Monday, April 13, 1970,
and arrived in the working area shortly before midnight.

Normal mining operations were conducted by the crew of seven men, including
the gsection foreman, until 3 a.m, The crew began stapggering their lupch
perind, four men contipued Erndug;iny_ activities, Sam Vigil, victim, after
eating hig lunch, regumed controls of the Joy 10 SC shuttle car, and
completed two trigs to the belt tailpiece. He returned to the working srea,
parked the shuttle car approximately 4 feet from the low rib of the pillay

‘block (see gketeh No, 1) just outby the minigg area, ng area, and sat while waiting
for the other ghuttle car to be loaded Jﬁ_;g::ifig_ggal outburst (bumn}
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foot-high ribs of the piilar block, adjacegt ;n the parked Ehuttle car,
Viglil was killed instantly when struck on the back by a lump of coal

weighing approximately one-half ton,

The bounce created a dense cloud of dust, impalring visibility in the
jmmediate area. Merlin Anderson, continuous-mining machine operator,

Joe Martinez, shuttle-~car operator, and Arthur Saastamoinen, mechanic,

but acting as continuous-mining machine helper, had to grope their way out.,
Anderson, while groping his way ocut, felt Vigil's face and could not detect
any breathing., Vigil was covered by coal from the shoulder down, and could
not be removed until visgibility could be restored. Martinez, meanwhile,
had pulled the power socurce to the section within 10 minutes following

the bounce, Other members of the crew, including Perry Sandoval, continuous~
mining machine helper, John Burnside, timberman, and LaVar Mower, section
foreman, who were having lunch a short distance outby, were not injured.

In addition to the dense cloud of dust, an explosive mixture of methane was
also detected at the tailplece, 300 feet outby the working area,



Rex Jewkes, fireboss, was at 3 eact section loading head and heard the bump.
He advised Marion Cook, section foreman in 3 east, to telephone 4 east

to determine what happened, LaVar Mower, section foreman in 4 east,
answered the telephone, and reported that he couldn't see a thing nor tell
where the men were. Cook and Jewkes pulled the power off 3 east section
and started to 4 east section, When they arrived near 4 east, they

noticed that two doors on the manway (intake) were blown shut, by the

force of the bounce, and air was shorte-circuited from 4 east. These doors
were opened and ventilation was restored in 4 east section. The bounce
occurred at approximately 3:45 a.m., and it was 6:30 a.m, before visibllity
had improved sufficiently to remove Vigil from the seat of the shuttle car,
g};ilwgaa taken to the surface, where Dr, 0., W, Phelps determined that the
large aorta was severed and rib cage crushed.

The ventilating system in the mine was also affected by the bump (see
sketch No. 2Z). A concrete block stopping, outby the squeeze seal in the
breakthrough between 4 and 5 east sections barrier pillar, was ruptured;
fortunately, the squeeze seal was not destroyed, but was leaking along the
upper edge. Twelve concrete blocks were knocked out of the roof of 5 eaat
overcast, The sheet iron roof of the main east overcast was bent out of
shape., Leaks were evident at the squeeze seals in 5 east section. Roof
conditions throughout the area were not affected.

Upon arrival in the face region of the affected section, a preliminary
inspection revealed that in addition to the damage mentioned previously,
methane was being liberated freely throughout the face region. The
ventilation had been resta ed; however, dangerous quantities of methane
were present, An Order of Withdrawal Form 104(a) was issued Tuesday,
April 14, 1970, ordering all persons, except persons raferred to in Sec,
104(d) of tleAct, to be withdrawn and prohibited from entering the area.
The Order of Withdrawal was terminated April 15, 1970,

A study of the sequence map, (sketch No, 3) indicated that chain pillar
slabbing was sporadic. While a system was outlined it was: not followed,
inasmuch as in some instances the pillar sequence varied, depending on
current conditions, and then only one side of a pillar was slabbed. In
addition, leaving full size pillar blocke between intakes and returns in
both 5 east and 4 east sections created excessive pressure on the pillar
which burst and affected other areas of the mine, Slight bumping in the
arca was noted during the investigation and, reportedly, increased
bumping was experienced the following morning, Wednesday, April 15, 1970,
practically at the same hour.

CAUSE OF ACCIDENT
This accident was caused from mining in an area of heavy overburden and

a partial pillaring plan that systematically produced pillars of unequal
size causing continmual shifting of stresses to the larger pillars.



RECOMMENDATIONS

Compliance with the following recommendations may prevent a similar
occurrence in the future:

1. Management should make a thorough re~evaluation of mining methods,
roof and floor conditions, and depth of cover in this mine, and discootinue
pillar slabbing to provide maximum protection against coal outbursta.

2, Where complete recovery of pillars 1is not deeired, an equal amount of
coal should be mined from all pillars to insure uniform size and shape,
80 the stresses are distributed uniformly upon all blocks.

3. Providing protective cabs on shuttle cars should be expedited,

The following recommendation, although not directly involved in the ccal
outburst, is an accepted practica that should be followed when coal pillars
are being mined,

A minimum of two rows of breaker posts or the equivalent should be instalied
on not more than 4=foot centers across each opening leading into pillared
areas,
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'HISTORICAL SUMMARY OF
 COAL-MINE EXPLOSIONS i
| IN THE UNITED STATES e s

By H. B, HUMPHREY

ot

S Information Circular 7900

USITED STATES GOVERNMENT FRINTING CFrICE, WASHINGTON : 1950
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Wt ynd the teoelve apparafus cregw WEre Overcgme hy
4 -4 earbon monoxide 4t & hage 50 Teet outslde the mine
R portal. It wan decided to seal the mine g¢ the drift
'.f_.ff.'pﬂrmls, As a prelimipary 3lep the breaks over the
4% Ma. 1 right dip entries werc covered wlth earth, using
w4 g power 8hovel and o buildozer, This wys compieted
. py midnight, and the temporary seals were fipished
L br2: 15 4. m. Mareh 93,

A second explosion ar ¢ 00 0. m, blew out the seals
- gpd ggin broke the surface over the No. 1 right dip
eptrler. Repair of thege breaks agoin dalayed arag.
tip of temparary seqls unti] 0aarn,

A third explosion occurred at 1. 35 D. @, with six
meb in the drifts erecting the seals. Flame did not
exterd to the drift portals, but ajp Fressure broke the
trames Of the gealy. The ppaw completed the geals
by 2:50 4. m. Permanent Sedls were Installed March
23, Warer from a sma) creal: Wis run into the mipe
through the surface brepks orey the right dip entries
to make & water secal. Qp August 1 the seals WELE
removed, and the mine wag €xplored. The 18 hodies
were removed August 2 and 3 A canvas in No,
crossent between Ne, 2 and Na. 3 eatries was found
propped Open permitting accumnlation of methens nd
fire fumnes in the entry faces (fiz. 138},

The mine was rated not RE58F by the State, and caal
dust bad nor Leen cleared from the wworkings as re.
quired by law. Rock duat had been applied over the
lvose ccal and dugt by WAR not adeguate to protect
ggalnst ignitlon of the dpst.

July 28, 1944; Brilligut No. 2 Mine, Brilliant,
- N. Mex.; & Killed

(From Bursan Gf Aincs repore, b L. L. YNous, 2. 4.
Morgan, ant I 1, Senit)

About 11:00 a. m. the superintendent visited fvo
med working an anp overcast abaut 1,040 fest frony the
face of No. 5 south etry, A few mwinutes Jater e wgs
with the agsistant mine foreman in No. T eust eniry
when the explosion waz fajt. They cailed the surface
i by teleplione, ang Iecavery operations were rtarted {m-
L nedinrely, Canvas Was used to replace broken cinder-
block stopplngs and doors. Badles of the 2 nieh st
o the overeast ang of 2 electriciang, timberman, and 5

track laver werp [ecovered in less than 2 hours. The
Aret 2 bodles were at the oreresst, and the 4 others
were pesr g stordge-battery locomotive at the tap of
2 rige ahout 839 feut in by
SLODDiNE in the Crorsclt whore ihe OVEreast wiur
belng erected had been rewoved thot day, short cireuit-
Ing the ventitation in No. 5 seuth entry und airconrsee.
# accumulated snd was ignited by an are Fray, the
Controller of the locomotive when it ywas maved to the
|| “off” nesitian.  The force of the explosion EXtanded
i from the faces of the éutry and alrconrse to about
- Y R | ok * 400 fapr cuthy the overeast {fig. 139). Rocic dust Liad
| - been upplied, and coal dust was pot {nvaived.

fanuery 17, 1845, Bond Valley Mine, Haileyville,
Qlkla.; 9 Killed

ML CNT : (From Burean OF Mines report, by R D, Rrodferd and
' R. L. Blig)

Nine men were working underground. At 1:0g
Oclock six had left the Working foces in the g et
fLry, the COUNTtar ehtry, and the longwrl! fuce akEpve
o eqt lunch while the inachine oraw: and the shot firer
Slayed to propare mere coal for logding, The machine

57234 O-—80—._.14

b garface breaks over the No. 1 right dip entries ahqut
¥ 1,000 feet from the maln entries were made by the
@ _ C=-pB ) ;':'fﬂr,:g of the explosion, He_scue leqaders and erews or-
IS T L F T : LE%. pived during the day. A mine reseue team under oxy-
5.3. JEEE] *ﬁﬁg entered the mine about 7: 30 D oL to Inspect io-
- ExEs Lfac ) t".:mﬂnna Yor seale. Members of the fresh-air-base crew

;
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Créw cut about 30 feet on the longwall, whick ay
réquire blasting, and went down to ext. The shat
loaded 1 hole in the lower side of the baulape-
face and 1 hole in the upper side of the counter &
He lit the fuges of both shots and had 10ined the g

were blown ong, causing extensive caves of roof
feet of the slope portal was blown ant, ang the woc
air duet and fanlousge were blown apart (fig. 1.
Help was called by the surface mep, and officigl
State apd FPederal Azenhcied and other mipes grr
2 work with volunteay réscue men from othey mi
Ventilation on the slope wes restored Tfor about
feot after teemporary TCPRiTE were made o the {
houre and alr duct, At tbat point the toncentratiog
carbon monaxide became o high if was Oecessnrsy
rcturn to the surface, Additional repairs wWere m
to the air duet and fanhounse, and time was allav
for the nir to eleap,

At 900 p m a party returned to the sSlope
nated & burninhg crosshar peap the mouth of § a
This was extinguished with water by two men wegp;
f4s masks, after which veéntilation was restared to
face of 6 eaat, The bodies of the 8 men angd g mule v
found about 200 feat outhy the face., All were
ihoved by 9:00 A, m. January 18. Thea explosicn w
origindted by the shot in the 6 cast pounter Tace, whi
Mew out. Roth of the shots were on the s0i1d a
were heavily ioaded, Probably with both 40-perce
dynaite and a permissible explogive. Coal dust w
irnited, and the thick deposits of dry coal duat .
thie slope and haulagewerys propagated the expiosh
{fg. 141, p. 204), No rock dusting bad been done.

The mine was rated EWSEY, bul apparently meths,
played & minor part in this eXPlosion. Blasting ¢
the solld when gther mey thisn the shot firep were |
the mine waz a violation of the Oklahoma mining las
4 cemmilttee of the State legislatiure inveatigated th
exXPlerioh anil reporied that there had been gross e
ligence by the Ciierators. Reven of the 13 men workip
AL Lhe ine were the Mriners forming the CoOperatis
vempany that legsed the mine.

March 14, 1945; Kenilwenh Mine, Kenilworth
Utgh: 7 Killad

(From Rureaw of Minea report, 4y W. B. Odendal}

At 1:15 powi, 16 mep WEere working in Ne. 5 pane
on the Ad gusgt chntry off Mo, 2 flope, whenh 8 sever
bounce ocenrred in the pillar that wag betng minec
Next o the eaved greu. Although all of the alectrics;
Lyuipnient in the pahel syae idle, the fiving coal p1llled
e trailing cable of lvading machine witk such
foree that {t was gevered and short-clrouited on the
erige of rhe bipe conduit ebtering the machine, An
A wils Fomued that ignited the Coul dust and methane
in the air 213 2 result of the bounce. Flames flled most
of the dren and burned 10 of the men severely, 4
Rhat Hrer just outside the flame wag knocked down
bt nnae injured, and three tirnbérmen alse berond the
Rilne were not wfected. Toe shot firer cut off DOWEE
from the seetion and telephoned to the digpateher for
asgistie ¢ The injured men were given first aid and
Pemoved to the hogpital. Al INEN were sent ouar from
wther sections, Later sevan of the {nfured died.

‘The coml thrown from 1 side af the pillar Alled g
“rugscul 10 ¥ depth uhove the tops of the ears, 50 inches
high. A zection of the pillar 6} by 40 fect had been
thrown out te m depth of 6 inches below the roof. SBor-




¥

vivors stated that the flame lasted I seconds or longer,
The well-rock-dusted condition of the wine conflned
the explusion to the ltimediate aren (fAg. 142}, As
o precaution a method was devized later for gronmd-
ing cables wnd fog nozzles were used to allay dnst,
Water snturatinn of pillars was also milopted.

May 9. 1945; Sunnyside No. 1 Mine, Sunnyside,
Utah; 23 Killed

tEFrome Burean of Wines report, by K. D Reoder and
S, H. Birri’]

A 312 poowm. ap explosion killed 23 of the 85 nien
in the mine, and 7 were hoapitallzed: the other 53
el ninaseisred.  The day-=hift employees were
preparing to leave their ptaces when the mine fore-
man on the wmain hauviageway at 1 dip felt a heavy con-
cussion. e telephoned the surface and cut off the
power from 1 dip and 2 dip sections at the ecireuit
hrenkers near 1 dip hoist. He went o 2 dip and
thronegh st and smeke to 1 right parting, finding sev-
aritl men, some alive and =ome decd, He came back
tn the haniagewny and orguetized a small resene parey
and el them down the dip to 1 right., The air had
clearerl =omewhat, aml they were able to revive 7 of
the 11 men fostnd., The injured were removed to a
hospital. Al of the 11 had been overcome by carhon
moneXide atidl were not burned.

Rexvne ¢rews anid leaders arrived and restored ven-
tilation in the affected area and remaoved 19 bodies by
the maorning of May 10. Much of the work was done by
pxyeen-brenthing-apparatus ecrews. Flame aml vio-
lenve were conttned to part of 1 right and 2 left and
2 left entries nff 2 dip. Doors, stoppinps, and over-
casts were dertroyved, and timbers were dislodged. Gas

. hadd aceumulated in the 3 left back entry from feeders

pnenvered by biasting earlier in the day. A line cur-
tain had been pat up to clear this face, but the cnurtain
wis founid pinmed np 2 or 3 tlmer that morning.  Orher
eurtains and doors in rhe =ectlon were alse opened and
left open withoutr regiacd for the effect on ventilation.
The point of ignition was probably in the 3 left back
entry near the leenst crosseuf. The sonrre of ignition
ma¥ hiave heen a earelessiy handled flae safety inmp,
an are from the maotor or switeh ot o puamp, or $mok-
ing tfig. 143y, Cogl Jdust wns radsed and ignited, but
the explosion was localized by rock dost that had been
appliedd £ days earlier,

December 26, 1945; Belva No. | Mine, Fourmile,
Ky.; 25 Killed

(From Burraw of Mines report, by M. J. Ankeny,
M. ¢, MeCall, and 7 H. Dodge)

The mine power failed for a few minutes about
T:10 a. m., stoon after the last man-trip enteredt the
portal. (i reaching 5 left off § ripht. 6 cars were
placed in the 3 working places before the locowotive
erew felt the explosion about R: 20 a. m. After gauther-
ing the other seven men in J left they started toword
D right entry but were stopped by dense rmoke at 1 left
off 5 left. Theyx then went back to 5 left aml walked
around to find a suitable place tn stay. They entered
2 left off O left and =tayed until abont 4 o'elock that
afternoon, when they made a futile aitempt to ind n
way ont throngh hreathable air bt found all openings
lnto 4 left caved. They came hack to 2 left off § left
with difflculty. where they remained wuntil ahout 9
o'clock on the morniorg of December 27. when they
started out 5 left. They entered 9 right and walked
neatly to 4 left, where the leader rollapsed. Although
the smoke had dlsappeared, the air stiil contnined
catbon monnxide nml was low in oxyzen. Twae of the
party dragged the man back until he was able to
crawl, and all retreated to 2 teft off 5 left. On their
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way they placed boards in 5 left with chnlk-marked
directions to their location {n 2 left. Ahout 11; 30
a. m., they took an old door thiat hadl been torn off 1t
hinges and pushed it over the opening fo the roomn in
which they tonk refuge. It kept our unch of the smoke
that was then enterime. At times they felt consider-
able heat, bat ale kept eoming in froan some place on
the aircourse. The ¢hanhges in (mperatnre aned af-
mosphere were cali=edl by rhe tlariog ap of fresh fres
and their extingnishment and changes in veattlation
madle hy rescue orews g they progressel againsc fer-
rifle hazards.

An eleetrician on the surface zaw smoke and dust
rollingg ot of the haolage portal at <: 20 a. . [He
reported this to the saperintendent and tried o close
the ctrenit breaker in the swhstation, bat 8 wouldl noet
stay closed. The breaker had opened before the dust
and  smoke appeared.  The superintendent notifled
Btate. Federnl, and other mine oficials wh arrived
during the «lay. The nudn fan coutihued to rain, al-
thoeugh the easing wae moved inward abont 3 inches
by the detonation wave, but the ztoppings hetween the
haulageway il the inlake aicway were destroyed or
damapred. The caved nld workings used as the intake
girway conld not be traveled, so the fan way reversed
at 12: 30 p. m., anl work was started on rebullding
stoppings with the few men nviilabie, An exploratien
party truveled ahowst 2000 feet of the mnin hauloge-
way and extinguished severat sminall fires.

[miring the recovery work at least 22 fires werp
found aml extinguished, In onler to obtain enongh
nir to clear the smoke from the hanlageway bevond 7
left. tight workden stoppings had to bee buitt in aboent
o0 onthy crosscuts,  Gns-mask crewa explored the
eaved workings and put ont fires. While ventilation
wius heing restored on the strgicht main. hivnlugewny
inhy O riglt, an exploration of 9 right wos mide for
1.0k} feet hefore encomntering heavy afterdamp. Cived
girways preventsd Xploration from the straight aios
vl grestly reduead the air ftow. An exploration party
in % right on Decetnber 28 fonnd footprints a4 left
and noted]l chalkmacked boords, imdicating that men
were in 1 left off 5 teft. The door vver the ronn en-
tranee was moved, and the noneonseions men were fonnl
abont 12300 p,o . The miviewes party, withoat gas
miasks, bwme dizfressed, ol o sone swere anable o
witlk,  Help was sizmmonesl, awd the ventilation was
rhanged to pnt fresh air into & left aoul then oo B
right. ne of the 1 men wax dend: the B suaevivors
were given oxyegen and other treafipent in the mine and
remceved] tooa hospital: 1 died the seconud day, another
after =everu] wonths, and the oiher B men |lived,

Attempts to foree air into 6 left and explerations by
vxvgen breathing apparatns, and gas-mask crews were
halted when n fice about 2UAK feet from the portal
destroved a stupping.  The Hre wis extinguighed and
the stopping rebuilt. Gas-musk crews reached the
entrance to 4 left sectlon, but ventilution was inade-
qunte to clear the atterdamp aml methine encvunte red.
It wans evident that ne victims vould be alive in the
section and thiat the sitnation had become too danger-
oun For further recovery work becanse of ghs and fiees.
The mine wax sealel at the drift maoth on January 3,
14144, '

{m August 5. 1N, the seals were removed, and the
fan was opernted, Falls were cleared ahd steppings re-
piired. By Uctober 21, 20 holivs were fonund and re-
moved, making a total of 25 dead of 31 men who were
in the mine (fig. 114, p 208y, The explosion wis not
violent, pxeept in the 6 left nircovurse F 9 right. At
this loeation, o Blower fan, a4 converor-irive unit and
tongling hewd, and the wiring and contrels were moveil
vielently awl danged by the forees.  Elsewhers atl It
3 stoppings Detween the mgin intake and refurn ir-
wiys were (estroyed and several doors Were A= hewl,
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